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Abstract. This poster reports on the result of efficiency evaluation of China's 
new cloud platform for public cultural services. Specifically, the poster shows 
the result of applying Data Envelopment Analysis (DEA) to provincial cloud 
platforms in operation. The findings indicate that 33.3% of the platforms are 
strongly effective while 40% are weakly effective, which means that the 
provincial cloud cultural platforms are in low operational efficiency, and the scale 
efficiency is the main aspect that restricts the operational efficiency. For those 
non-DEA effective public culture cloud platform, how to simply and efficiently 
organize the information resources on these platforms, how to innovate the 
content of cultural service from the user's point of view, how to manage and 
maintain the user data in a better way, and expand the influence of the platform 
itself are several aspects that need to be considered in the future. We have also 
analyzed correlations between the efficiency value of cloud platforms and macro-
environmental factors in different provinces and find that the efficiency value of 
cloud platforms are positively correlated with the proportion of higher education 
population, financial investment on culture, and residents' cultural consumption 
level. 
Keywords: Cloud-based Cultural Service Platform, Efficiency, Data 
Envelopment Analysis, Correlation Analysis. 
1 Introduction 
The cloud-based cultural service platform is a brand new form which provide digital 
cultural services for the public in China. Different levels of cultural cloud platforms 
contribute to constitute an open digital cultural service network that has features of 
putting all kinds of cultural resources on the cloud, providing a menu-ordered, point-
and-point and reservation-based supply of public cultural resources, resulting in more 
accurately focused cultural services [1]. In recent years in China, there has been a trend 
for public cultural institutions, such as libraries, museums, to deploy cloud platforms 
to provide digital cultural services. While at the early stage of construction and 
development of these platforms, how to make them efficient to maximize the usage of 
resources is an urgent issue. Whether the input into these platforms in construction, 
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maintenance and content organization can achieve expected output needs to be 
measured and analyzed in time so to find out the effectiveness of cloud platform 
resource allocation, which will help platforms operators make timely adjustment and 
optimization to maximize the efficiency. In addition, by exploring the correlation 
between operational efficiency of these platforms and their environmental factors, 
useful insights are gained to guide further improvements. 
2 Methodology and Research Objects 
2.1 Research Methods 
Data Envelopment Analysis（DEA）. Data envelopment analysis is a powerful non-
parametric tool for analyzing efficiencies of decision-making units (DMUs) in the same 
cohort by allowing direct peer, and peer to grouped-peers comparisons on the basis of 
a multitude of input and output factors through a diverse range of models. It is a mature 
method of evaluating organizations’ performance, basing on the theory of relative 
efficiency, which can also identify effective production frontiers [2]. On the basis of 
calculated distance between the DMUs and the effective production frontiers, it can 
determine whether a DMU is DEA effective or not and then analyze reasons of lacking 
of effectiveness, which is helpful to identify strategies for further improvement. 
Spearman's Rank Correlation Coefficient. This is one of the three major correlation 
coefficients in Statistics [3]. As long as the observed values of two variables are paired 
according to rank, regardless of the overall distribution of the two variables and of the 
sample size, Spearman's rank correlation coefficient can be used to study the correlation 
of the variables. 
Data Collection. In this research, Maxamine Web Analyst, China Webmaster platform, 
and Baidu's statistical platform were used to crawl and collect data relating to input-
output indicators. To ensure consistency and comparability, data describing the same 
indicators of different objects were collected from the same software or platform. Data 
of Macro-environmental factors were collected from the China Statistical Yearbook. 
2.2  Research Objects 
Based on the comparability and data accessibility of the research objects, this research 
chose to evaluate and analyze the operational efficiency of 15 provincial cloud-based 
cultural service platforms in China. They are in Beijing, Tianjin, Shanxi, Inner 
Mongolia, Henan, Hunan, Shanghai, Jiangsu, Zhejiang, Anhui, Shandong, Jiangxi, 
Chongqing, Shaanxi and Jilin1. 
                                                          
1 These are platforms that have been in operation, while still other provincial cultural cloud 
platforms are under construction. 
3 
3 The Indicators 
This research builds a theoretical model of the operational efficiency evaluation 
indicators for cloud-based cultural service platforms based on literature review and 
observation of research objects (see Error! Reference source not found.).The model 
considers two aspects: platform construction (Input) and user flow (Output). Input can 
be further divided into four dimensions: platform scale, platform structure, platform 
content, and platform maintenance, which reflect the main input resources of platform 
construction. We take user flow as the output indicator, which is reflected in daily 
predicted flow.  
 
 
Fig. 1. Theoretical model of operational efficiency evaluation indicator. 
 
Based on network link analysis theory [4,5] and on the above model, we selected 
specific indicators to build a system for the operational efficiency of cloud-based 
cultural service platforms (see Error! Reference source not found.). 
Table 1. DEA evaluation indicator system for operational efficiency of cloud-based cultural 
service platforms. 
  Indicator Abb. Explanation 
 
 
in 
Scale Total number of web pages TNP overall size and content richness of the platform 
Content Average page size APS richness and diversity of content 
Structure Link integrity LI completeness rate of internal links 
Foreign link percentage FLP structure stability and quality of platform 
Mainten
ance 
Frequency of updates FU ensuring that information is kept updating 
Platform access speed PAS overall performance optimization 
out User Daily predicted flow DPF users' utilization ratio of the platform 
 
Information from the National Statistical Yearbook suggests that the data that may have 
an impact on the efficiency of the cultural cloud platform are as follows (see Error! 
Reference source not found.). 
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Table 2. Factors that have potential impact on operational efficiency of cloud-based cultural 
service platforms. 
 Macro-environmental factors 
V1 Population 
V2  Proportion of higher education population 
V3 Financial investment on culture 
V4 Level of residents' cultural consumption 
4 Research Results 
4.1 DEA Effectiveness 
The collected data were entered into DEAP2.1, which was used to calculate efficiency 
of the sample platforms. The calculated efficiency results and analysis are as shown in 
Error! Reference source not found.. 
 
Fig. 2. Result of efficiency evaluation of 15 provincial cloud-based cultural platforms based on 
DEA-B2C model.    Note: TE=Technical efficiency; PTE=Pure technical efficiency; SE=Scale efficiency. 
TE=PTE*SE. 
The result suggests that five provincial cloud-based cultural platforms are relatively 
strong DEA effective2. These are Shanghai, Jiangsu, Shandong, Beijing and Tianjin. 
Six of the sample platforms are weakly DEA effective3: Inner Mongolia, Henan, 
Hunan, Jiangxi, Shaanxi and Jilin. 
The remaining four platforms are non-DEA effective4. 
                                                          
2Strongly DEA effective: TE=1 and PTE=1. 
3Weakly DEA effective: TE<1 but PTE=1. 
4Non-DEA effective: TE<1 and PTE<1. 
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4.2 Analysis of the Operational Status of Non-DEA-effective Platforms 
By projecting to the production frontier consisting of the five DEA-effective samples, 
the improvements of input and output indicators of the remaining non-DEA-effective 
samples are estimated. In terms of inputs, there is overall redundancy in non-DEA-
effective public culture cloud platforms (see Error! Reference source not found.). 
Different redundancy of input and deficiency of output exist in these non-DEA-
effective platforms (see Error! Reference source not found.). Accordingly, 
suggestions can be targeted in ways that help to improve their operational efficiency. 
      
 
Fig. 3. Average redundancy of each input indicator of non-DEA-effective cloud-based 
platforms 
From the result of projection analysis, there is a general redundancy in the overall investment of 
cultural cloud platforms that do not reach the DEA effective. The data of Foreign link percentage 
and Frequency of updates of non-DEA effective platforms are relatively large, with the average 
redundancy of 35.49% and 35.13%. 
We reckon that too many foreign links will reduce users' experience of browsing cultural 
cloud page information, and too frequent updating of page information and content may reduce 
users’ stickiness and make it impossible for users to quickly and easily obtain the desired cultural 
information and service. In the future construction of the above-mentioned platforms, attention 
should be paid to reducing the reference of foreign links, optimizing the setting mode of outbound 
links according to users’ preference.Additionally, how to ensure that content published on these 
platforms can attract users’ click and get effective browsing, and how to reach the balance 
between update frequency and convenience of information search is the key direction in the 
future. 
7,14%
14,17%
7,14%
35,49% 35,13%
15,00%
TNP(I1) APS(I2) LI(I3) FLP(I4) FU(I5) PAS(I6)
6 
 
Fig. 4. Input redundancy and output deficiency status of each non-DEA-effective cloud-based 
platforms 
For individual platform, there is redundancy in platforms of Shanxi and Zhejiang of their average 
page size which reflects the diversity and richness of the content in the web page. This means 
that too much information jammed on the platform will also reduce the user's experience. Clean 
page layout, reasonable content distribution is a very important optimization direction for these 
platforms.  
In addition, the daily predicted flow of Shanxi culture cloud platform is obviously insufficient, 
which shows that Shanxi cloud platform has a larger improvement space in the aspect of user 
access.It is necessary for cultural cloud platform to make full use of new media such as micro-
blog and wechat subscription account to expand its influence and popularity, and make the public 
recognize the role of the cultural cloud platform in improving their cultural literacy. 
4.3 Correlations Analysis Results 
Using SPSS software, we calculated correlation coefficients and significance between 
the cultural cloud platforms’ efficiency value, and the data of Macro-environmental 
factors (see Error! Reference source not found.).  
Table 3. The results of correlation between efficiency and environmental factors. 
 Macro-environmental factor Correlation coefficient Significance 
V1 Population -0.086 0.761 
V2 Proportion of higher education population 0.571* 0.026 
V3 Financial expenditure on culture 0.518* 0.048 
V4 The level of residents' cultural consumption 0.518* 0.048 
Note: *. At 0.05 level (double tail), the correlation is significant. 
-158,58%
19,64%
40,88%
19,60%
54,45% 60,00%
65,06%
TNP(I1) APS(I2) LI(I3) FLP(I4) FU(I5) PAS(I6) DIP(O)
Shanxi Zhejiang Anhui Chongqing
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The results indicate that the efficiency values of these cloud platforms are significant 
positively correlated with the proportion of higher education population, financial 
expenditure on culture, and the level of residents' cultural consumption. 
5 Conclusions 
This research indicates that the operation of most provincial cultural cloud platforms in 
China have not reached an effective state. Many of the platforms are weakly effective, 
which means that they should optimize the allocation of resources input. Those cloud 
platforms in non-DEA effective state need to improve content construction, platform 
structure and daily maintenance respectively. In a whole, the strategies to improve the 
operation efficiency of public culture cloud platforms need to focus on the following 
aspects: a) streamlining and efficiently organizing information resources; b) innovating 
the forms or contents of cultural services provided by the cloud platform; c) 
strengthening the management and analysis of users’ data; d) expanding the influence 
and radiation scope of the platforms. 
Analysis of the operational efficiency of cultural cloud platforms can help to 
improve understanding the current operational status in different provinces. In addition, 
results of correlation analysis reveal that if provinces with low efficiency of cultural 
cloud platform pay more attention to optimize the level of education and cultural 
financial expenditure, it could be very helpful to increase the operational efficiency of 
cultural cloud platforms, and at the same time improve equality of access to public 
cultural services.  
This research helps us to propose useful and targeted measurements to improve the 
efficiency of public cultural services and equalizes access, which are the goals of 
China’s current public cultural service. The construction of China's cultural cloud 
platforms is in its infancy. This research just evaluated 15 provincial cloud-based 
cultural platforms that have been built and operated, while still many others are under 
construction. The next step is to evaluate the efficiency of cloud platforms in all 
provinces of China and to analyze the efficiency in different regions. 
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